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1682-606X/Copyright ª 2015, TaiwanAbstract Ventriculoperitoneal shunts are used as a common treatment for hydrocephalus to
divert cerebrospinal fluid into the peritoneal cavity. However, the shunt devices have a high
incidence of malfunction mainly caused by catheter obstruction or infection and are associ-
ated with various complications, 10e30% of which are abdominal. These complications
include: peritoneal pseudocysts; pseudotumor of the mesentery; inguinal hernia; volvulus; as-
cites; peritonitis; migration of the catheter through the vagina, scrotum, umbilicus, or intes-
tinal tract; and intestinal obstruction. In this paper, we report a patient with a large
pseudocyst in the anterior extraperitoneal space caused by migration of a distal ventriculoper-
itoneal shunt catheter (peritoneal catheter) that migrated from the peritoneal cavity to the
anterior extraperitoneal space.
Copyright ª 2015, Taiwan Surgical Association. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introduction
Ventriculoperitoneal shunts are used as a common treat-
ment for hydrocephalus to divert cerebrospinal fluid into
the peritoneal cavity. However, the shunt devices have aing authors declare no con-
t of Neurosurgery, Taichung
wan Boulevard Sect. 4, Tai-
.com.tw (W.-Y. Cheng).
03.002
Surgical Association. Published byhigh incidence of malfunction mainly caused by catheter
obstruction or infection and are associated with various
complications, 10e30% of which are abdominal. These
complications include: peritoneal pseudocysts; pseudotu-
mor of the mesentery; inguinal hernia; volvulus; ascites;
peritonitis; migration of the catheter through the vagina,
scrotum, umbilicus, or intestinal tract; and intestinal
obstruction. In this paper, we report a patient with a large
pseudocyst in the anterior extraperitoneal space caused by
migration of a distal ventriculoperitoneal shunt catheter
(peritoneal catheter) that migrated from the peritoneal
cavity to the anterior extraperitoneal space.Elsevier Taiwan LLC. All rights reserved.
A complication of ventriculoperitoneal shunt 1312. Case Report
A 41-year-old man sustained a head injury, a left frontal
intracerebral hemorrhage, in a traffic accident. He under-
went a craniectomy and immediate evacuation of a he-
matoma. He received ventriculoperitoneal (VP) shunt
surgery because of hydrocephalus 6 days later. Four months
later, the patient complained of abdominal fullness with a
progressively enlarging waistline. Ascites of unknown origin
were found, and diagnostic paracentesis was performed.
The laboratory data showed no abnormal finding.
Computed tomography (CT) of the brain revealed dilated
ventricles and a VP shunt scan revealed patency of the
ventriculoperitoneal shunt (Figure 1A). The patient had
poor intake and continued to complain of progressive
abdominal fullness. A plain radiograph of the kidneys,
ureter, and bladder was performed (Figure 1B), and
revealed massive ascites and shortness of the distal end of
the VP shunt catheter. The abdominal CT revealed a large
cyst with dimensions of 28 cm  25 cm  13 cm in the
central abdomen, extending from the right upper quadrant
of the abdomen to the pelvic cavity and indicatingFigure 1 (A) On 60-minute images, ventriculoperitoneal shunt
abdomen. (B) Plain radiograph of the kidneys, ureter, and bladder sh
with massive ascites, and relative shortness and unusual location o
Figure 2 Computed tomography of the abdomen shows that a larg
from the right upper quadrant of the abdomen to the pelvic cavityencapsulated cerebrospinal fluid (CSF) collection
(Figure 2). Because of a suspected dislocation of the distal
VP shunt catheter between the subserous fascia and peri-
toneum by a large pseudocyst, surgery with fiberscopy from
a previous abdominal wound was arranged. After 8 L of the
CSF was aspirated, we found that the distal end of the VP
shunt catheter (Figure 3A) was exceedingly short, enabling
the VP shunt to migrate from the peritoneum. We observed
the previous insertion site at the peritoneum (Figure 3B).
We then inserted the original catheter, which was approx-
imately 10 cm in length, into the peritoneal cavity
(Figure 3C) and secured the catheter to the peritoneum
with a silk thread. Four days after surgery, the patient was
discharged with abdominal distention relieved. Nine
months later, CT of the abdomen revealed no cystic lesion
and that the VP shunt catheter tip was at the gallbladder
fossa (Figure 4).
3. Discussion
VP shunts are a commonly accepted means for treating
hydrocephalus of various etiologies. Because of the highpatency scan shows diffuse spreading from the tracer in the
ows an increased density over the whole abdomen, compatible
f the distal end of the ventriculoperitoneal shunt catheter.
e cyst 28 cm  25 cm  13 cm in the central abdomen extended
.
Figure 4 Postoperative computed tomography of the
abdomen 9 months later revealed the ventriculoperitoneal
shunt with the catheter tip at the gallbladder fossa (white
arrow) and no cystic lesion.
Figure 3 (A) The peritoneal catheter tip was located at the top of the anterior extraperitoneal pseudocyst. (B) An old scar (white
arrow) at the peritoneum and the site from where the peritoneal catheter moved out. (C) The peritoneal catheter tip was kept at
the gallbladder fossa.
132 C.-H. Lee et al.revision rate,1 VP shunt-related complications were re-
ported in 17e30% of cases during the 1st year after cerebral
fluid drainage was performed. These complications can be
either mechanical (system obstruction) or infectious. The
mechanical complications emerge as a result of discon-
nections, breakage, or straining of the system. Several
types of complication can affect a distal catheter, namely
abdominal abscesses, perforations of visceral organs, uro-
tract and intestinal obstructions, peritonitis, ascites,
omentum lacerations, and peritoneal CSF pseudocyst for-
mation.2,3 In addition, the migration of peritoneal cathe-
ters to the large intestine, stomach, and, extraperitoneally,
to the thorax, vagina, and inferior vena cava, has been
reported.4 CSF pseudocysts4 may develop at the distal end
of the catheter from a few weeks to a year after the VP
shunts are implanted. These pseudocysts can vary greatly in
size. The clinical condition usually begins with diffuse
abdominal pain and continues with the development of
neurological symptoms. Laparoscopic excision of cysts and
relocation of the catheter are considered the most suc-
cessful treatments for CSF peritoneal pseudocysts.
According to our review of relevant literature, a large
CSF pseudocyst in the anterior extraperitoneal space has
not been reported. We investigated the cause of the
migration and dislocation of the distal end of the VP shuntcatheter. One case report describes a subcutaneous fat pad
that slid down in the standing position, dragging the cath-
eter out of the peritoneal cavity.5 In our case, the distal
end of the catheter was exceedingly short, and thus the
catheter easily migrated from the peritoneal cavity.
Vigorous flexioneextension movement of the head may act
as a windlass, facilitating upward movement of the peri-
toneal catheter. However, dislocation of the VP shunt
usually causes it to lose function. In our case, the function
of the VP shunt was patent and the large CSF pseudocyst
appeared to develop under the relatively lower pressure of
the anterior extraperitoneal space, compared with the
intracranial pressure, and the CSF dissected the extraper-
itoneal fascia. Therefore, the large pseudocyst developed
gradually.
No consensus on how long a peritoneal catheter should
remain in the peritoneal cavity has been attained. When we
inserted a peritoneal catheter that was > 20 cm in length
into the peritoneal cavity, no externalization occurred.
Consequently, the length of the peritoneal catheter in the
peritoneal cavity could be increased to prevent the peri-
toneal catheter of VP shunts migrating from the peritoneal
cavity. Furthermore, a simple fixation can be made be-
tween the peritoneal catheter and the peritoneum to pre-
vent the catheter from moving.
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